This paper is of some historical interest. It describes an investigation to determine whether byssinosis occurred among workers in the waste cotton industry. It was undertaken in 1950 at the instigation of the Minister of National Insurance.
cotton industry.
The survey provided no evidence that either the type of waste cotton processed or an admixture of raw cotton played a significant part in the aetiology or incidence of the disease.
In March I95 I regulations were introduced whereby certain workers in the waste cotton industry became eligible to receive benefit for byssinosis under the National Insurance (Industrial Injuries) Act, I946; hitherto only workers in the raw cotton industry had been eligible. These regulations extending the insurance cover were made following an investigation carried out by the Nuffield Department of Occupational Health at the instance of the Minister of National Insurance. Requests have been made that this evidence should be readily available and it is now published with the permission of the Ministry.
This paper is therefore an account of an investigation carried out 15 years ago; it is set in the context of opinion and knowledge current at that time. There have been several subsequent investigations into byssinosis in the raw cotton industry, and the epidemiological approach to this disease has become much more formalized than it was in I950. Nevertheless, in the recent clinical study by Massoud (I964), the approach was very similar to the one adopted in this early investigation.
No attempt has been made to bring the account up to date. It is presented in the original form, which led to the legislation mentioned above. Under the terms of reference the investigation was designed to discover whether byssinosis occurred among workers in cotton rooms, blowing rooms or card rooms in the factories in which the spinning of waste cotton was carried out.
The Waste Cotton Industryt
Because the arrangement and names of workrooms used for the preparation of waste cotton for spinning differed from those of the raw cotton industry, it was thought advisable to give a brief outline of the processes involved.
The cotton processed was of two types, hard and soft waste. The former included various types of waste spun cotton and required special treatment to I. Dingwall-Fordyce andJ'. G. O'Sullivan unravel and tear apart the fibres previously spun to restore them to a soft fleecy state necessary before they could be mixed with soft waste and re-spun. The hard waste was first moved from the warehouse to the 'mixing-room', where a suitable mixture of the various types was fed to a waste-preparing or running-down machine for preliminary opening, and then to the breaking-up machine or 'devil' housed in the devil hole. The devil consisted of three to six cylinders in series; these had revolving teeth which tore apart the threads so that the cotton was restored to a fleecy condition or 'opened'. The fleecy waste was then sprayed with a mixture of soap or oil to correct excessive dryness; this spraying had the added advantage of suppressing dust. The waste was then put in the bin-stack mixer and allowed to become uniformly damp before being fed to scutchers in the scutching room where it was further opened and evened and eventually formed into scutcher laps for processing by the breaker cards.
Soft waste, on the other hand, had never been spun and required no devilling. It consisted of short fibres previously discarded during the preparation of cotton for spinning higher grades of yam. It was fed from bales into a bale-breaker and passed through opening machines; it was then sprayed with soap or oil and put into a bin-stack mixer to get really damp before being fed to the hopper feeder in the scutching room. After treatment on the finisher scutcher it was removed, as scutcher laps, to the breaker cards in the card room.
The hard and soft wastes were blended at different stages in their processing according to preference in each mill.
The carding machines used were known as 'roller and clearer cards' as against the 'flat cards' of the raw cotton industry. Because they were largely hooded they gave off less dust and were more easily exhausted.
The workrooms included under the terms of reference were the mixing room and devil hole (cotton rooms); the scutching room (blowing room); and card room. Methods Selection of the Sample The investigation was planned to get the necessary information from the smallest number of examinations, which had to be carried out during working hours, and with the least possible interference with production. The examinations were therefore confined to those most likely to be suffering from the disease, i.e., men over 35 years of age who had been employed in cotton rooms, blowing rooms, and card rooms for at least lo years. Men who had been employed in the raw industry were included in the sample because it was important to determine whether or not initial exposure to dust in the raw trade produced a sensitivity which persisted when work was continued in the waste industry. Regulations (at that time) excluded from benefit anyone who had been employed for less than 20 years in the raw cotton industry. Thus a man suffering from byssinosis who had a combined period of service of 20 years in dust rooms in the waste and raw industries, but had had less than 20 years in the latter industry, was not entitled to benefit. subsequently that this subjective approach had limitations and that a more reliable grading would probably be one based on an experienced observer's assessment of the man's replies and his respiratory condition during the interview.) There was an interval of approximately one hour between the first and second questioning. The same answers were given both times by 90% of the men; in none of the remainder was there a difference of more than one grade.
The exercise tolerance test (stepping on and off a I3 in. block I8 times per minute for three minutes) was modelled on that described by Hunt (1922) and Campbell (1927) . It was simple and likely to reveal major effort intolerance and was therefore chosen as being suitable for a field investigation. Little information of value was obtained from the actual readings of pulse or respiration rates. The exercise test, however, made it possible to observe the patient during and after light exercise and to detect major respiratory distress where this was present. Such respiratory distress, when considered in conjunction with the other findings, frequently resulted in a more confident clinical assessment of the degree of disability and the determination of its cause.
Clinical Grading A clinical grading of the effects of exposure to raw cotton dust, adopted in a preliminary investigation, was found to be of equal value in the waste industry:-Grade I: Nil. No symptoms present attributable to cotton dust.
Grade II: Untyped Monday feeling. Monday feeling had not progressed and had been present for less than IO consecutive years.
Grade III: Static Monday feeling. Monday feeling had been present for at least IO consecutive years. There had been no advance in severity of these symptoms, which were still confined to the first day back at work.
Grade IV: Progressive Monday feeling. Monday feeling had become more severe or was no longer confined to the day of return to work. degree where absence from work has been longer than a week-end, and some who are unaffected by the week-end break have this same 'Monday feeling' after the longer holidays. It is of interest that some men experienced increased symptoms after the introduction of the five-day week, whereas another, who continued work over Saturday and Sunday every third week, was free from symptoms only after that week-end.
Chest Radiographs Chest radiographs could not be used to make a positive diagnosis of byssinosis since there were no constant radiological pictures pathognomonic of the disease. However, it was considered that they were of value to exclude other respiratory disease, which might imitate disabling byssinosis.
Results
'Byssinosis' In the selected sample of 22 mills, there were I85 men who were 35 years of age and over who had worked in dust rooms for at least I0 years. Of these, three had left the dust rooms and were working elsewhere in the mill at the time of the investigations and 42 had been exposed to other dust hazards. The remaining 140 men were working in dust rooms at the time of examination and had never been exposed to any dust hazard other than waste cotton. To comply with the main object of the investigation attention was focussed primarily on these men.
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There were seven cases of byssinosis grade V in this group; 35 men were found to have lesser degrees of cotton dust respiratory disease, and 98 showed no evidence of this disease in any of its stages.
A group of I03 men, comparable in age and length of exposure, who were working in the raw cotton industry had been examined during a preliminary survey. Details of the findings in the two groups are given in Table I . Type of Material Processed The type of waste cotton processed did not appear, in this sample, to play a significant part in the aetiology or incidence of byssinosis. The predominant materials which had been used by the seven 'byssinotics' were high-grade soft waste and hard waste.
Mixtures of Raw and Waste Cotton Details of the incidence of the disease in relation to the proportion of raw cotton used are given in Table III. This analysis yielded no evidence that, in these quantities and under these conditions, raw cotton was a significant factor in the aetiology or incidence of the disease. This was of especial interest as the practice of mixing a small proportion of raw cotton with the waste was tending to become more general throughout the industry because of the decreasing amount of waste cotton available.
